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TRIP F
THE MARLBORO FORMATION IN THE CONCORD QUADRANGLE1
Norman P. C u p p e l s ,  U . S .  G e o lo g ic a l  Survey
In d e sc r ib in g  the g rea t  var ie ty  of l i th o lo g ic  units  which he inc luded  in 
the Marlboro Formation of  Precambrian(?)  a g e ,  Emerson (1917, p. 31) in d ica ted  
that the "formation may e v e n tu a l ly  be broken up into s e v e r a l  fo rm a t io n s " .  Emer­
s o n ' s  o b s e r v a t io n s  on the l i th o lo g ic  h e te ro gen e i ty  of the Marlboro are supported  
by recent  mapping in the Concord q u ad ran g le  by the writer.  Preliminary re­
s u l t s  of th is  mapping are  shown on the g e o lo g i c  map accom panying  th i s  road 
lo g .  The purpose  of  th is  f ie ld  trip i s  to exam ine  the variety and com plex ity  of 
som e of the l i th o lo g ic  units  mentioned by Emerson and mapped by the writer.
All s t o p s  on th i s  f i e ld  trip are in the 7 \  minute Concord q u ad ran g le  e x ­
cep t  Stop 1.. S top  1 i s  in the Marlboro q u a d ra n g le .  The trip will  be rep ea ted  
in an a b b rev ia te d  form on Sunday  at  which time S to p s  1, 4 ,  and 6 will  be 
omitted.
Log s ta r t in g  from cam p u s  of Boston C o l l e g e :
M i le s
0 0 . 0  W est  on Commonwealth Ave. at  Main G a t e .
5 , 7  C h a r le s  River. The river i s  very c l o s e  to the
w estern  boundary of the Boston B a s in .  The 
C am bridge  S l a te  (Devonian or C arbon iferous)  
c rop s  out e a s t  of the river and the Dedham
G ranodiorite  of  D evon ian (? )  a g e  i s  e x p o s e d
w e s t  of the r iver .  C r o s s  the river and onto 
Rte. 128 h ead ed  north.
7 . 9  Left on Rte. 20 to M arlboro.
2 4 .7  Stop  1.
STOP 1 - O utcrops  are  a long  right s id e  of Rte. 20 and in cem etery  
200 fe e t  up the hill  on the north s id e  of the road .
This  i s  the type l o c a l i t y  of  the Marlboro Formation (Emerson, 1917,
p. 2 5 - 2 6 ) .  Emerson d e s c r i b e s  the Marlboro in th is  a re a  a s  a w e l l - f o l i a t e d ,  
d u l l - b l a c k  b io t i te  s c h i s t  in te rc a la te d  with many b e d s  of dark ,  w e l l - f o l i a t e d  
hornblende s c h i s t ,  and a few b e d s  of con g lom erate  and q u a r tz - e p id o te  rock,  
S m a l l ,  s l i g h t ly  e lo n g a te  p e b b le s  of a p l i t e  in the con g lom erate  conta in  much 
p l a g i o c l a s e  and have  a  m icrographic  tex tu re .  E lsew h ere  in northeastern  M a s s a ­
c h u s e t t s ,  the M arlboro ,  a s  mapped by Emerson (1917, p.  31), in c lu d e s  " . . .  a
Publ ica t ion  authorized  by the D irec tor ,  U . S n G e o lo g i c a l  Survey .
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v a r ie ty  of  ro ck ,  a l though g r e e n ,  gray  and b la c k  c h lo r i t i c ,  hornblendic ,  e p id o t ic ,  
and b io t i t ic  s c h i s t s  predom inate ,  Interbedded with t h e s e  are  many thin l a y e r s  
of qu ar tz i te  and q u a r t z - m u s c o v i t e  s c h i s t ,  and in p l a c e s ,  of  rhyo l i te ,  and the 
formation a l s o  in c lu d e s  a number of  sm all  b o d ie s  of l im e s to n e  and a  few len ­
s e s  of  c o n g lo m e r a te " .  In so m e  p l a c e s ,  the qu ar tz i te  and rhyolite  are very  abun­
dant and were thought by Emerson to c o n s t i tu te  the upper part of  the formation 
or a  s e p a r a t e  and younger  formation.
Emerson mapped two a rc u a te  b e l t s  of Marlboro extending  30 m i le s  north­
e a s tw a rd  from the Marlboro q u ad ran g le ,  T h e se  b e l t s ,  e a ch  of  which i s  about 
one mile  w id e ,  c o a l e s c e  in the Concord  q u a d ra n g le .  Within the b e l t s , the 
formation i s  e x p o s e d  in the form of many sm al l  ou tcrops  surrounded by and 
inc luded  in ig n e o u s  ro c k s  of  P a le o z o ic  a g e .
M i le s
R ev erse  d irec t ion  on Rte. 20.
3 5 . 7  Left  on Rte 126,
36,  7 C r o s s  southern  boundary o f  Concord  q u a d ra n g le .
41 .4  Right on Baker Bridge Road,
4 4 . 3  Right on Sandy  Pond Road.
4 4 . 4  Left at en trance  to D eC o rd o v a  M useum ,
4 4 . 8  S top  2,
STOP 2 - Outcrop i s  a lon g  road w e s t  of m useum . Bus will  u s e  
museum parking lot  e a s t  of m useum . Map unit 2: th in -b ed d ed  am ph ibo l i te .
The am ph ibo l i te  e x p o s e d  here i s  c o n s id e r e d  to be co rre la t iv e  with 
the am phibol i te  at  the type  a r e a  of the M arlboro Formation. The rock i s  
ch ie f ly  a c t in o l i t i c  hornblende and p l a g i o c l a s e  with var ied  amounts  of q u ar tz ,  
e p id o te ,  and b io t i t e .  The co n g lo m era te  s e e n  a t  the type  lo c a l i t y  o c c u r s  in 
p l a c e s  a long  the s t r ik e  of th is  unit .  The l i th o lo g ic  un its  shown on the 
g e o l o g i c  map are  numbered in the order of in c r e a s in g  a g e  and will  be v i s i t e d  
in that order a s  near ly  a s  p o s s i b l e .  P o s s i b l e  d i s c r e p a n c i e s  in the a g e  
s e q u e n c e  will  be d i s c u s s e d  during the trip .
M i le s
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STOP 3 - O utcrops  are  in a  f ie ld  on right s id e  of road ,  Poison ivy  i s  
abundant near  t h e s e  outcrops, ,  M ap unit 1: N a sh o b a  Formation
The q u a r tz -m ic a  s c h i s t  e x p o s e d  here i s  not ty p ic a l  of the N ash o b a  
Formation a s  d e s c r ib e d  by H an se n  (1956, p 31-39) B e c a u s e  of  i t s  mineralogy 
and texture  how ever ,  it more properly b e lo n g s  with the h igh -a lum ina  N ash o b a  
Formation than with the f iner g ra in e d ,  lo w -a lu m in a  Marlboro Formation. It 
may co rre la te  with the Brimfield S c h i s t ,  This  i s  the c l o s e s t  outcrop to the 
co n tac t  betw een  the two fo rm at io n s .
M i le s
R everse  d irec t ion  on Sandy  Pond Road,
4 5 , 0  Right on Baker Bridge Road,
4 7 , 2  Left on Concord  Road (Rte. 126),
4 8 . 6  Right on Rte, 117.
50 0 C r o s s  Sudbury River and turn right into pr ivate
dr ivew ay .
S top  4.
STOP 4 - O utcrops  are near in te r se c t io n  of dr ivew ay  and Rte, 117, and 
in b ack  yard of r e s i d e n c e .  Map unit 3: q u a r t o - f e l d s p a t h i c  s c h i s t  with l e n s e s
of m arble .  The m e ta sed im en tary  ro ck s  crop out per iph era l ly  to a d ior ite  d ik e .
The l i th o logy  of th i s  s c h i s t  i s  much more v a r ied  than the am phibol i te  
of Stop 2 In g e n e ra l  it i s  a s t rong ly  bedded  and fo l i a te d  unit and c o n s i s t s  
of thin b e d s  of q u a r t z  p l a g i o c l a s e  c h l o r i t e  s c h i s t ,  in terbedded with p l a g io ­
c l a s e  am phibo l i te  and impure thin- to th ic k - b e d d e d  marble .  At th i s  l o c a l i t y ,  
nodu les  of c o p p e r  i r o n  s u l f i d e  are  common
M ile s
R ev erse  d irec t ion  on Rte. 117,
5 2 5 H athew ay Schoo l  of C o n se rv a t io n  Education
opera ted  by the Audubon S o c ie t y .
5 3 . 2  C r o s s  a  major fau lt  zone ,
5 3 , 4  Right on Tower Road (Coburn Road on to p o -
grap h ic  s h e e t ) .
53. 5 Stop  5.
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0 I 2 M i l e s
4 2  25'
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F i gure  2. L o c a t i o n  of stops t o r  f i e l d  t r i p  No. 6
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STOP 5 - Outcrop i s  a long ra i lroad  t r a c k s  w e s t  of Tower Road. Map 
unit 4: Laminated f e l s i t e .
This  f e l s i t e  i s  a very f in e - g r a in e d ,  l ig h t -g ra y  to l i g h t - g re e n  to l ight-  
brown, q u a r t z o - f e ld s p a t h i c  rock c h a r a c te r iz e d  by pronounced la m in ae .  Loca l ly  
it g r a d e s  into a rock re sem b l in g  a sh e a re d  gran ite  with c o n s p ic u o u s  " l e a v e s "  
of  qu ar tz .  At som e p l a c e s ,  the lam in ae  are  cont inuous  a c r o s s  the outcrop; 
e l s e w h e r e ,  the lam in ae  a p p e a r  to be fractured and ro ta te d ,  a s  at th is  s to p .
The lam in ae  seem  to be the re su l t  of a w eak  deve lopm ent  of  co m p o s i t io n a l
layer in g  in which q u a r tz - r ic h  l a y e r s  a l te rn a te  with la y e r s  riGh in p l a g i o c l a s e
and som e ch lo r i te .  The p l a g i o c l a s e  i s  partly  s e r i c i t i z e d .
M i le s
R everse  d irec t ion  on Tower Road.
5 3 . 7  Left on Rte. 117.
5 5 . 8  Right on Rte. 126.
5 7 . 8  Stop 6.
STOP 6 -  Lunch S top .  - W alden Pond - The pond i s  a ke t t le  in d e l ta  
d e p o s i t s  of g l a c i a l  Lake Sudbury. Thoreau (1893, p. 285-286)  c i t e s  an Indian 
legen d  which d e s c r i b e s  the d i s a p p e a r a n c e  of a  hill  that formerly o c c u p ie d  the 
p re sen t  s i t e  of W alden Pond.
One hour h a s  been  a l l o c a t e d  for lunch.
M i le s
R ev e rse  d irec t ion  on Rte. 126.
5 8 . 5  Left on Baker Bridge Road.
5 9 . 8  Right on Sandy Pond Road.
6 0 . 4  Lincoln C en ter .  S tra ight  a h e ad  to Trapelo  Road.
61.1 Right into dr ivew ay  of pr ivate  r e s i d e n c e .
Stop 7.
STOP 7 - Outcrop i s  in the beck  yard of the property owner. Rock 
here i s  map unit 4 ,  lam inated  f e l s i t e .
The f e l s i t e  at th is  s to p  a p p e a r s  to be g ra d a t io n a l  betw een the f e l s i t e  
s e e n  at  Stop  5 and a rock re sem b l in g  a sh e a r e d  g ran i te .
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M ile s
Return to Trapelo  Roac! and turn right.
61.4  Right on Winter S t ree t .  F irst  h o u se  on le f t .
61.8  S top  8.
STOP 8 - E xposure  i s  a  recen t ly  dynamited outcrop of th in -bedd ed  
p a r a g n e i s s ,  map unit 5,  in a f i e l d  200 fe e t  e a s t  of Winter S t ree t ,
This p a r a g n e i s s  i s  c h a ra c te r iz e d  by c o m p o s i t io n a l  l a y e r s  that are  
more cont inuous  than any other l i th o lo g ic  unit in the q u a d ra n g le .  A bed of
f e ld s p a t h ic  q u ar tz i te  l e s s  than 10 fe e t  th ick  h a s  been  t raced  in th is  unit for
more than a m ile .  M o s t  of the l a y e r s  are  c o n s id e re d  to be m etased im entary  
b e d s ,  and c o n s i s t  of  h o r n b l e n d e  p l a g i o c l a s e  q u a r t z  s c h i s t ,  f e ld s p a t h ic  quart­
z i t e ,  p l a g i o c l a s e  am p h ib o l i te ,  q u a r t o - f e l d s p a t h i c  g ra n u l i te ,  hornblende- e p i-  
d o t e - z o i s i t e  s c h i s t ,  and s i l l s  o f  g ra n i te .
M i le s
Return to Winter S tree t .  Right on Winter 
S tree t  to Trape lo  Road
61. 5 Right on T rape lo  Road.
6 4 . 2  Left on Smith S tree t  at t r a f f ic  l ight .
6 4 . 8  Stop  9„ In yard of h o u se  with big red barn,
STOP 9 - Outcrop of th in -b e d d ed  p a r a g n e i s s ,  map unit 5 ,  i s  near  summi 
of Fuller  Hill  on s o u t h e a s t  s i d e .
The ou tcrops  in th is  a re a  are  more am ph ibo l i t ic  than the rocks  of 
unit 5 s e e n  at Stop  8. White,  q u a r t z o - f e l d s p a t h i c  l a y e r s  4 in c h e s  to 18 
in ch es  th ick  a re  thought to be m etam orphosed  s i l i c i c  tuff .
M i le s
R ev erse  d irec t ion  on Smith S treet
6 5 . 4  Right on Trape lo  Road at  t ra f f ic  l ight .
6 5 . 9  Right on Brennan Avenue.
66.3 Stop 10..
STOP 10 -  Outcrops are  in a  recent  e x c a v a t io n  a long  e a s t  s id e  of  h i l l .  
Fault  zon e .
Rocks  e x p o s e d  a t  th i s  s to p  are  in one o f  the major north-trending 
fau lt  z o n e s  of the  Concord  q u ad ran g le  The ro c k s  are  thoroughly sh a t te r e d ,  
and h ighly  p o l i sh e d  s l i c k e n s i d e s  of ep ido te  are  abundant in the th ic k -b e d d e d  
am phibo l i te  (Unit 6 ) ,  g a b b ro ,  d i a b a s e ,  and g ra n i te .  E v idence  can  be s e e n  for 
the fo l low ing  s e q u e n c e  o f  e v e n t s  from o ld e s t  to y o u n g e s t :
1 Fault ing of the th ic k - b e d d e d  am phibo l i te ,
2, Intrusion of the gabbro  and d i a b a s e .
3, Faulting of the am p h ib o l i te ,  g a b b ro ,  and
d i a b a s e .
4 , Intrusion of the g ran i te .
5, Faulting of the entire  c o m p le x .
M i le s
R ev e rse  d irec t ion  on Brennan Avenue,
6 6 . 7  Right on Trape lo  Road,
67 „ 4 Left on Old County  Road,
6 8 . 4  Right on Winter S t ree t ,
6 8 . 7  Stop  11,
STOP 11 -  T h ic k -b e d d e d  am p h ib o l i te ,  map unit 6 ,  e x p o s e d  in a  road 
cut a long  right s id e  of Winter S tree t ,
Th is  i s  a go o d  e x p o s u r e  o f  the th ic k - b e d d e d  am p h ib o l i te .  It i s  com ­
p o s e d  c h ie f ly  of a c t in o l i t i c  hornblende and h e a v i ly  s a u s s u r i t i z e d  p l a g i o c l a s e .  
L ig h t-c o lo re d  m e g a c r y s t s ,  which occur  in som e z o n e s ,  are  c o m p o se d  of  s e r i -  
c i t i z e d  p l a g i o c l a s e  and q u ar tz .
M i le s
R ev erse  d irec t ion  on Winter S t ree t ,
7 0 . 5  Right on pr iva te  road to C a s a l a ' s  p ig g e ry ,
71 ,3  S top  12
STOP 12 -  O utcrops  are  in an abandoned  pig s t y .  Map unit 7 ,
q u a r t z - f e l d s p a r  g ran u l i te .
88-
Map unit 7 i s  a  w h ite ,  to light brown, a p h a n i t ic  to f in e -g ra in e d  w eak ly  
f o l i a t e d ,  q u a r t o - f e l d s p a t h i c  rock .  Varietal  m inera ls  inc lude  d i o p s i d e ,  garn et ,  
hornblende ,  b io t i t e ,  e p id o te ,  and z o i s i t e .  Much of the unit a p p e a r s  to have  a 
c l a s t i c  tex ture ,  Emerson e x c lu d e d  th is  unit from the Marlboro Formation, map­
ping it a s  a  " g n e i s s  and s c h i s t  of unknown a g e "  .
M i le s  
* ■ —
Return to Winter S treet .
72,1 Right on Winter Street
7 3 . 0  Right on Secon d  Avenue, This road not
shown on topograph ic  s h e e t s .
74. 1 Stop  13,
STOP 13 - O utcrops  are  on right s id e  of  road in e x c a v a t io n ,  e x p o s in g  
unit 8 ,  q u a r t z - h o r n b le n d e - p la g io c l a s e  s c h i s t ,
This unit i s  a  th in -b ed d ed  to  l am in a te d ,  l ig h t -g re e n  to gray  s c h i s t  
that commonly w ea th ers  w hite .  At som e p l a c e s ,  much of the hornblende i s  
a l te red  to ep ido te  and z o i s i t e .
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